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Foreword

Following the collapse of the World Trade Center on September 11, 2001, federd, state, and
municipa hedth and environmental agencies initiated numerous studies to assess environmenta
conditionsin the area. A multi-agency task force was specificaly formed to evaluate indoor
environments for the presence of contaminants that might pose long-term hedlth risks to loca residents.
As part of this evauation, atask force committee was etablished to identify contaminants of primary
health concern and establish hedlth-based benchmarks for those contaminants in support of ongoing
resdentia cleanup effortsin Lower Manhattan. In September 2002, the committee released a draft
document titled “World Trade Center (WTC) Indoor Air Assessment: Selecting Contaminants of
Potentid Concern (COPC) and Setting Health-Based Benchmarks.”

In October 2002, apand of 11 experts conducted an independent peer review of the draft COPC
document to ensure that the eval uations presented in the document were technicaly based and
scientifically sound. A find report with peer reviewers conclusons and recommendations was rel eased
in February 2003. The authors of the draft COPC document have reviewed and responded to all peer
reviewer comments.

This report—or respongveness summary—provides the forma responses to peer reviewer comments.
EPA, through its chairmanship of the multi-agency committee that authored the response to peer
review comments, assumes ownership and fully endorses the report’ s content. The responsiveness
summary presents background on the peer review process, an overview of the peer reviewers main
conclusions and recommendations, and the document authors' responses to specific comments. In
addition to preparing this responsveness summary, which will become part of EPA’ s peer review
record for the WTC dte, document authors have prepared arevised, and final, COPC document. The
fina document presents the updated approaches for selecting COPC and setting health-based
benchmarks, based on peer reviewer input.

Copies of the find COPC document can be obtained on-lineat www.epagov/WTC. Copiesof this
report are available at www.tera.org. Inquires regarding this report should be directed to:

Mark A. Maddaoni Dr.P.H., DABT

U.S. Environmental Protection Agency, Region 2
290 Broadway

New York, NY 10007-1866

212-637-3590

maddal oni.mark @epa.gov

Thisreport is just one response to environmenta and public hedlth concerns related to the WTC.
Individuds interested in other studies and research projects related to this Ste should refer to the
following Web pages:

< U.S. EPA: www.epa.gov/IWTC
< ATSDR: www.atsdr.cdc.gov/
< NY CDOHMH: http://home.nyc.gov/html/doh/html/derts/911.html
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[ Introduction

Following the collapse of the World Trade Center (WTC) towers and nearby buildings on September
11, 2001, federd, state, and municipa hedth and environmenta agencies have been characterizing and
evauating levels of contamination near the Site. Under EPA’ s leadership, these agencies participated in
atask force to assess the potential impact to the indoor environment from contaminants that might pose
long-term hedlth risksto loca residents. The working group is caled the “World Trade Center Indoor
Air Task Force Working Group.” Agencies participating in this task force working group include the
U.S. Environmenta Protection Agency (EPA), the Agency for Toxic Substances and Disease Registry
(ATSDR), the Occupationd Safety and Hedth Adminigtration (OSHA), the New Y ork State
Department of Hedlth (NY SDOH), the New Y ork City Department of Health and Mentad Hygiene
(NYCDOHMH), and the New Y ork City Department of Environmental Protection (NY CDEP).

The task force working group formed a committee—the “ Contaminants of Potential Concern (COPC)
Committee”—to address potentia contamination of the indoor environment near the WTC ste. The
primary activity of the COPC Committee was to prepare a document that identifies COPC for indoor
environments and sets health-based benchmarks for long-term exposures. In September, 2002, the
committee released its draft peer review document, titled “World Trade Center Indoor Air Assessment:
Sdlecting Contaminants of Potentia Concern and Setting Health-Based Benchmarks’ (COPC 2002).
For ease of reference, the draft peer review document will be referred to throughout this report as “the
draft COPC document.” EPA decided to have the draft COPC document peer reviewed by a pand of
independent experts to ensure that the committee' s evauations are technicaly based and scientificaly
sound.

This report is the COPC Committee' s responsiveness summary to the independent peer review.
Section |1 of this report presents important background on the peer review process, including an
overview of the peer reviewers main conclusions and recommendations. The COPC Committee’'s
specific responses to the peer reviewers findings are documented in Section 111, In addition to
preparing this report, which will become part of EPA’s peer review record for the WTC dite, the
committeeis also preparing arevised, and final, COPC document (COPC 2003). As EPA’s peer
review policy requires, this report explains how the peer reviewers recommendations will be reflected
in the find COPC document, or reasons are provided for why certain recommendations are not
incorporated.

The find COPC document, therefore, presents the COPC Committee’ s updated approach for selecting
COPC and setting health-based benchmarks. Copies of that report can be obtained by contacting
EPA, using the contact information provided in the Foreword to this report. The report will aso be
available on the EPA Web site (www.epa.gov/WTC).

. Overview of the Peer Review Process

The independent peer review was implemented through Toxicology Excellence for Risk Assessment
(TERA), a contractor to EPA, in accordance with specificationsin EPA’s “ Peer Review Handbook”
(EPA 20004). TERA identified 11 independent peer reviewers from different affiliations and with
expertise in various revant fields, including risk assessment, exposure assessment, indoor ar sampling
techniques, and toxicology. According to the peer review report, “most of the peer reviewers stated
that they had no prior work activity related to the WTC disaster or any known conflicts and felt they
could participate fully in the meting” (TERA 2003).

The peer reviewers provided their feedback on the review document during a 2-day mesting on
October 2122, 2002, in New Y ork City. The meeting, which was open to the public, was split into



two genera sessions. reviewing the gpproach used to select COPC, and reviewing the approach used
to set hedlth-based benchmarks. At the beginning of each session, authors of the draft COPC
document gave brief presentations, after which the peer reviewers discussed and debated the scientific
merits of the document. This open discussion was framed around a series of charge questions that
TERA asked the peer reviewers to address. Observers were alowed to comment at designated times
during the peer review mesting.

TERA released afind summary report in February 2003 that documents the discussions among the
independent peer reviewers (TERA 2003). These discussions ultimately led to 16 specific conclusons
and recommendations that are documented in the peer review report. To respond to the peer
reviewers comments, the COPC Committee addressed each of these conclusions and
recommendations. When preparing our responses, we referred to the summary of the peer reviewers
discussions related to each conclusion or recommendation. Therefore, this responsiveness summary
addresses the mgjor themes and issues expressed throughout the peer review report, but our responses
are framed around the final conclusions and recommendations.

In addition, the COPC Committee reviewed both verba and written comments submitted by observers
to the peer review meeting. Some observer comments addressed components of the WTC Clean-up
Program that were outside the scope of the peer review. Substantive comments relating to the draft
COPC document (e.g., data sources for COPC screening, target risk range) have been addressed in
the course of responding to the peer reviewers comments.

I[Il.  Responsesto Peer Review Comments

When responding to peer review comments, EPA prepares (as per its guidance on peer review) a
written record “responding to the peer review comments specifying acceptance or, where thought
appropriate, rebuttal and non-acceptance” (EPA 2000a). This section presents the COPC
Committee' s responses to the peer reviewers 16 main conclusions and recommendations: 7 that
pertain to selecting COPC (see Section I11.A), and 9 that pertain to setting health-based benchmarks
(see Section 111.B). Each conclusion and recommendation is addressed individualy, and our response
indicates what, if any, changes were made to the draft COPC document to address the comment. If no
changes were made, our response explains why.

A. Responsesto Comments on Selecting Contaminants of Potential Concern

The peer reviewers made seven conclusions and recommendations related to the COPC sdlection
processin the draft COPC document. These are presented on pages 16-17 of the peer review report,
and are reproduced below. Each concluson and recommendation is followed immediatdy by the
COPC Committee' s response to the comment.

Comment COPC #1.
The document should more clearly state the intended use of the COPC selection process.
Response:

The sdlection of COPC was intended to inform the Indoor Air Residential Assstance- WTC
Dust Clean-up Program, which we will refer to as the WTC Clean-up Program. In
conventiona hazardous waste Site investigations, the COPC selection process is intended to
reduce what istypicaly an extensve contaminant sampling list to a managesble “ short lig” of
risk-driving chemicas. Therisk from this“short lig” isthen cdculated to determine if remedid
action iswarranted. Regarding the WTC, there was an a priori decision to ingtitute a clean-up



program rather than launch aforma remedid investigation to determine if remediation of
resdentia dwellings was necessary. The primary reason for this decison was to diminate the
time-consuming process of initiating aremedid investigation (i.e., developing a sampling and
andyds plan, conducting representative sampling of resdentid dwellings, analyzing alarge
number of samples, and findly interpreting results) at atime when re-habitation of residentia
dwellingsin Lower Manhattan was nearly complete. As aresult of this decision, the COPC
selection process associated with the WTC Clean-up Program assumed a somewhat modified
purpose. Rather than serve as a process to determine the need for clean-up, the COPC
selection process served to facilitate development of health-based benchmarks for the WTC
Clean-up Program. By identifying COPC, benchmarks for individua contaminants could be
developed for indoor air and settled dust. To summarize, first and foremost, the intent of the
COPC sdection process was to identify risk-driving chemicals and to establish specific hedth-
based benchmarks for the WTC Clean-up Program.

As part of thisinitiative, the COPC sdlection process informed two complimentary studies that
were undertaken as part of the WTC Clean-up Program. The first wasthe WTC Residentia
Confirmation Cleaning Study (EPA 20033). This study was initiated to evauate the
effectiveness of various cleaning methods (e.g., high-efficiency particulate air vacuuming, wet
wiping) used to clean residences. The COPC sdlection process provided the list of
contaminants to sample for in the WTC Residentid Confirmation Cleaning Study. It so
enabled the development of health-based benchmarks for indoor air and settled dust so the
effectiveness of cleaning methods could be assessed. The cleaning methods employed adso
served to guide the clean-ups of other heavily impacted unoccupied buildings. Another outcome
of the WTC Resdentid Confirmation Cleaning Study was in streamlining the post-cleaning
sampling needs of the WTC Clean-up Program. Although not a specific god, this effort
identified an indicator chemicdl (i.e., asbestos) that signaded the reduction of al COPC to
concentrations below hedlth-based benchmarks. With thousands of residents signed up for
cleaning, the use of an indicator contaminant to establish cleaning effectiveness provided a
powerful toal in facilitating the WTC Clean-up Program.

The other initiative that the COPC sdlection process informed was the WTC Background
Study (EPA 2003b). The development of remediation gods isinfluenced by factors such as
technical implementation, andytica detection limits, and the background concentration of
contaminants in the environmental setting of interest. A literature review of contaminant
background concentrationsin residentia dwellings was conducted to inform the WTC Clean-
up Program. Limited information was obtained for asbestos in indoor ar and lead and dioxin in
settled dust, otherwise the search yielded very little useful data. It was therefore deemed
advantageous to conduct a site-specific background study to inform risk management decisions
regarding the setting of clean-up goals at health-based or background concentrations.
Consequently, The COPC sdlection process directed the group of contaminants to be sampled
for in the WTC Background Study. Conversdly, the results of the WTC Background Study
provides data to enhance the value of the final COPC document. That is, it provides an
estimate of background for COPC in Lower Manhattan to be evaluated aongside hedth-based
benchmarks.

Comment COPC #2:
The document should “include a clear presentation of the logic used to select COPC.”



Response:

As noted in the previous response, the COPC sdlection process described in the draft COPC
document was driven by the need to develop clean-up criteriafor those contaminants with the
potentid to pose the greatest public hedlth risk. The semi-quantitative approach initidly used to
select COPC examined the contaminants detected in environmenta samples collected in Lower
Manhattan and contaminants believed to be released from the WTC disaster (e.g., combustion
by-products, building materias). COPC were originally selected based on a combined
consideration of the substances’ toxicities, the frequencies at which substances were detected,
and the likelihood that detected substances were related to the WTC disaster.

Peer reviewers acknowledged the constraints under which the COPC sdlection approach was
developed, but commented that the COPC list seemed to have been narrowed fairly rapidly
and recommended that additional data sets be considered and the description of the process be
more trangparent. In response to this comment, the authors conducted a systematic review of
the COPC sdlection process. Thisinvolved a careful re-examination of multiple supporting
environmenta data sets, consderation of newly available data sets, and areview of the
exposure assumptions and toxicity criteria used in establishing screening values.

Though we made some modifications in gpproach, the finad COPC ligt remains unchanged. The
authors revised the COPC document, however, to more clearly present the steps taken and the
logic followed in selecting COPC. We hope that these revisons will help readers fully
understand the COPC selection process and will demonstrate that the selection process was
comprehengve, technicaly sound, and, most importantly, protective of public hedth. Our
conceptua gpproach for selecting COPC, including the underlying logic, is summarized below.
Appendix B of the fina COPC document describesin greeter detail how each step was gpplied
and what contaminants, by medium, were diminated or retained for further consideration.

# Review of multiple data sets to identify candidate substances. The collgpse of the
WTC released a very broad range of contaminants into the air, many of which
deposited with settled dust on surfaces in Lower Manhattan, both indoors and
outdoors. To gain the best possible sense of the contamination levelsin indoor
resdentid environments, the authors reviewed an extremely large set of sampling deata
describing environmenta conditions at and near the WTC Ste between September 11,
2001, and the present. Our god was to review data that might provide ingghts on the
contamination levels insde Lower Manhattan resdences. As aresult, we reviewed a
large sat of bulk dust and settled dust sampling results, and we aso reviewed ambient
and indoor air sampling data, based on the premise that contaminants entered
res dences through atmospheric transport.

We reviewed sampling data collected by EPA, ATSDR, OSHA, NY CDEP,
NYCDOHMH, the New Y ork City Department of Education, the New Jersey
Department of Environmental Protection, and independent investigators. A complete list
of the data sources we reviewed isincluded in the find COPC document. Overdl, we
examined results from more than 500,000 environmental samples, with sampling results
available for more than 300 contaminants. The contaminants included voletile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides,
polychlorinated biphenyls (PCBs), metals, asbestos, silica, other mineras, and synthetic
fibers. Every contaminant identified in the sampling data was considered a candidate
substance for the COPC selection process.
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Initial screen to identify contaminants requiring further consideration. The authors
used an initid screening procedure to identify the contaminants that require further
consderation before being sdected as COPC. Thisinitia screening procedure
identified contaminants that are most likely to be present in dust at levels greeter than
health-based screening values. Thisinitid screening involved three steps.

< Fird, dl VOCs were eliminated from the COPC sdlection process, because
any VOCs that might have been released in or adhered to dusts from the WTC
gte have likely evaporated or greatly disspated snce the time that air emissons
from the Site were controlled (i.e., Snce the time, December, 2001, that the
fires were extinguished).

< Second, dl contaminants detected in fewer than 5% of samples were removed
from the ligt of candidate contaminants, but only if the contaminant was
andyzed for in more than 20 samples. This screening approach based on
frequency of detection is congstent with EPA’ s guidance on human hedlth risk
assessment (EPA 1989). By requiring aminimum of 20 samplesto gpply the
frequency of detection screening step, we believe we have addressed the peer
reviewers concern that the frequency of detection might not be an appropriate
screening criterion because the “available data reviewed were limited” and the
“god of the screening process was to beinclusve” A review of the
contaminants that were screened out by frequency of detection reveded that
none were found at concentrations above health-based screening values.

< Third, for the contaminants that were not eiminated in the previous two steps,
we compared the maximum concentration detected in each medium to
corresponding health-based screening values. (Refer to our response to COPC
#3 for further information on how these screening values were derived.) Three
outcomes were possible for this step. If a contaminant’s maximum
concentration was lower than the corresponding screening value, that
contaminant was diminated from further consderation. If acontaminant’s
maximum concentration was greater than the screening vaue, then we
evauated the contaminant further in the secondary screening step, described
below. If a contaminant did not have atoxicity vaue, and therefore did not have
ascreening value, we reviewed other relevant information (e.g., occupationa or
environmenta standards, trends among sampling data, comparisonsto
background, the likelihood of the contaminant being related to site-specific
releases) to determine whether the contaminant should be evauated further.

Secondary screen to select COPC. For those substances exceeding health-based
screening criteriain at least one sample, we reviewed findings across environmental
media to assess representativeness of reported maximum concentrations, studied spatial
and tempord trends, determined the relationship of detected concentrations to available
background concentrations, and examined whether there was reason to believe a
contaminant was Ste-related. Professond judgment entered into this part of the
process, as the peer reviewers noted would be necessary. In general, contaminants with
reported concentrations deemed representative of exposure conditions and detected
above background (if appropriate comparison data were available) were retained as
COPC. Thefina COPC document provides detailed judtification for contaminants
eliminated as part of the secondary screen.



This selection process yieded the find list of COPC:

Asbestos

Dioxins

Lead

Polycyclic aromatic hydrocarbons (PAHS)
Fibrous glass

Crystalline silica

NNNNNN

Asbestos, dioxins, lead, and PAHs were selected as COPC because they were
consigtently detected across environmental media at concentrations above health-based
screening vaues. Fibrous glass and crystalline silica also were selected as COPC,
but from the list of contaminants that do no have hedth-based screening vaues. In the
absence of consensus toxicity criteriato apply in the quantitative screening used for
most other contaminants, we used environmental and occupational standards coupled
with an evauation of overal exposure potentia knowing that these and other building
materials were deposited in alarge cloud from the collapse of the WTC. Section 2.3.2
of the fina COPC document lists the specific reasons why fibrous glass and sllicawere
selected as COPC.

Asafinad note, the committee reviewed preliminary data from settled dust wipe samples
in Lower Manhattan resdences which infrequently identified mercury at levels greater
than health-based screening vaues. Further, chromium in ambient air has been shown
to exceed hedth-based screening vaues, though chromium levelsin available bulk and
settled dugts collected in Lower Manhattan are not above health-based screening
vaues. A more detailed discusson of the evauation of environmenta sampling data for
mercury and chromium can be found in Appendix B of the find COPC document. In
both cases, it is unclear whether detected levels are associated with the WTC collapse.
Regardless, as part of the WTC Clean-up Program, EPA is conducting wipe sample
testing for 21 non-COPC metds, including mercury and chromium in approximately
250 apartments.

Comment COPC #3:

The document should “more clearly describe the basis for the choice of toxicity vaues and
exposure assumptions used to estimate COPC screening criteria”

Response:

Upon examination of peer reviewer comments, we agree that the document would benefit from
amore detailed description of and judtification for the toxicity vaues and exposure assumptions
used in estimating WTC screening vaues. Therefore, the document will be revised to further
describe the basis for developing air and dust screening values. The toxicity and exposure
parameters used to develop screening vaues for bulk and settled dust will therefore be included
in the find COPC document.

The methodology, risk equations, and exposure assumptions used in developing WTC
screening vaues are cons stent with established EPA risk assessment guidance. Exposure
equations generaly stem from EPA’s Risk Assessment Guidance for Superfund (RAGS) (EPA



1989). For deriving screening vaues for residues on indoor surfaces (settled dust), we adapted
EPA guidance for resdential exposure assessment, origindly developed to study pesticide
residues (EPA 2001a). This approach was further supported by procedures and re-entry
guidelines previoudy developed for scenarios evauating fine dust particles more analogous to
those associated with the WTC collgpse (Kim and Hawley 1985; NJDEP 1993; Michaud et d.
1994; Radian 1999). Exposure assumptions used are those recommended in RAGS or
supplementa risk assessment guidance, including EPA’s Exposure Factors Handbook (EPA
1997b), Child-specific Exposure Factors Handbook (EPA 2002a), Dermal Exposure
Assessment: Principles and Applications (EPA 1992), and RAGS Part E, Supplemental
Guidance for Dermal Risk Assessment (EPA 2001b).

The find COPC document will present the following generd framework used in deriving
screening vaues:

< The consideration of cancer and non-cancer effects, with atarget cancer risk of 10
and a hazard quatient of 1 for non-cancer endpoints—the more sengtive of the two
being used to derive screening values.

< The evauation of adult and childhood exposures, with child exposures factoring heavily
into the development of screening values for dioxin and PAHs in settled dust.

< The use of the most current toxicity criteria on EPA’ s Integrated Risk Information
System (IRIS) database. In the absence of IRIS toxicity criteria, the following hierarchy
of toxicity data sources was used: EPA’s Hedlth Effects Assessment Summary Tables
(HEAST), ATSDR' s minimd risk levels (MRLS), provisond vaues derived by EPA’s
Nationa Center for Environmenta Assessment, and, in limited cases, the use of
surrogate toxicity vaues or cross-route extrapolations.

Medium-specific gpproaches and assumptions are detailed in the find COPC document, as
outlined below:

< Air pathway. Contaminants detected in ambient and indoor air were compared to the
lower of the following IRIS vaues. EPA reference concentrations (RfCs) (for non-
carcinogens) or air concentrations associated with a 10 cancer risk (based on
inhaation unit risks [TURS]). In the absence of IRIS vaues, the hierarchy presented
above was used.

< Bulk dust pathway. Screening values were developed for bulk dust based on a soil
ingestion pathway scenario, considering both childhood and adult exposures. The
exposure equations and age-specific assumptions used are detailed in Appendix A of
the find COPC document. Ord toxicity vaues (EPA reference doses [RfDs] for non-
carcinogens and cancer dope factors [CSFs]) were used when available. Otherwise,
the hierarchy described above was followed.

< Settled dust pathway. Screening values were developed based on exposures
associated with ingestion and derma contact with dust residues on indoor surfaces. As
per peer review comments, a childhood exposure scenario was incorporated into this
pathway. Dose rates were estimated based on a number of assumptions—for example,
the fraction of dust residues that can be transferred to the skin, daily skin loads,
mouthing behaviors for different age groups, and dissipation of surface loading over
time. All of these parameters and the judtification for sdlected vaues are detailed in



Appendix D of the find COPC document. Toxicity criteria used included EPA’s RfDs
and CSFs.

Contaminants for which no consensus or provisond toxicity vaues are available were reviewed
on a case-by-case basis. In some cases, occupationa standards and environmental standards
were consdered in developing COPC screening criteria (e.g., crystaline silica and other
mineras).

Comment COPC #4:

The document should “more clearly describe the limitations of the methods used to screen
COPC.”

Response:

Overdl, we are confident that the COPC sdlection process used in evauating WTC-related
contamination enabled us to select gppropriate indicator contaminants, leading to the
development of benchmark criteriawhich support ongoing efforts to safely clean up resdentia
environments in Lower Manhattan. The authors recognize, however, that limitations associated
with the COPC sdection process exis. The primary limitations include the nature of the
environmenta data sets used in the sdection process and the absence of toxicity criteriafor
some contaminants. However, the generd framework for selecting COPC was devel oped
based on our complete understanding of these limitations. The impact of these factors on the
outcome of the COPC sdlection process is described in more detail below. An uncertainty
section will be added to the find COPC document to clearly describe these limitations.

# Data limitations. Extensve systematic sampling of indoor air and settled dust in Lower
Manhattan residences had not occurred at the time the draft COPC document was
released. However, partia results of sampling associated with the WTC Residentia
Clean-up Program will be available to inform the find COPC document. In selecting
COPC, we drew from the much larger sampling data from other media to account for
this shortcoming. We fed that these data are sufficient to identify those contaminants
most likely to be present in indoor environments and to support the derivation of clean-
up criteria. We agree with peer reviewer comments that ambient air monitoring data
need to be interpreted with caution before being used to eva uate indoor environments.
For example, peer reviewers expressed concern that samples collected weeks and
months after the building collgpse would not have characterized much of what made it
into the residences as dust. Fortunately, as mentioned above, indoor air and residud
dust sampling being conducted as part of EPA’s WTC Resdentia Clean-up Program
offer additiona insght to the nature and extent of contaminants found in indoor
environments.

As described in our response to COPC #1, to promote atimely response to the WTC
disaster, conventiona remedid investigation approaches were not used to generate our
sudy data. That is, an investigation of indoor environments with targeted sampling was
not conducted. Instead, to expedite cleanup, we rdied on existing data sets redlizing
that many of the data sets were generated independently, by multiple entities, for
various purposes, and with varying data quality objectives. We recognize that sampling
and analytical methods varied across some studies, and that limited results exist for
some contaminants in some media. To the extent possible, we factored contaminant-
and study-specific consderations into our final decisons on COPC (eg., sample size,



detection limits, etc.). Lastly, we aso acknowledge, as noted by the peer reviewers,
that environmenta sampling data do not specificaly “fingerprint” the possible unique
pattern of substances that may have been released from the WTC collapse and settled
in indoor dust. Nonetheless, we till screened hundreds of contaminants, many of which
are known to be associated with building materias or therma or chemical degradation
products (e.g., ashestos, PAHs and other SV OCs, dioxins, and metals). Through a
combined analysis of air and settled dust data, we believe that the process has enabled
us to identify risk-driving contaminants within the indoor environment.

# Absence of contaminant-specific toxicity criteria. Though toxicity vaues are not
currently available for a subset of contaminants tested for and detected in some air and
dust samplesin Lower Manhattan, the COPC sdected are indicative of the most
prevaent, most toxic contaminants associated with the WTC releases. A wide range of
contaminant classes were captured, among which some of the more toxic members
were identified and screened (e.g., dioxins, PAHS, metals). Basing COPC sdlection
on the contaminants with known toxicity criteria (and arguably some of the more toxic
compounds) that are measured a higher levels than the contaminants in question is
believed to be appropriate and reasonably health-protective.

The ligt of contaminants without toxicity criteria that were not carried through the
COPC sdection process include (1) essentid nutrients (e.g., calcium, magnesium),
which EPA generdly does not carry through its risk assessments; (2) alimited number
of specific phthaates and PAHS; (3) and SV OCs that are not conventionaly measured
to support EPA risk assessment. The lengthiest list of SVOCs for which no toxicity
criteriaexist comes from Lioy et d. (2002)—a study of three outdoor bulk dust
samples collected in Lower Manhattan on September 16 and 17, 2001. Most of the
SVOCsthat do not have toxicity criteriawere not consistently detected across the
three samples. Further, the concentrations measured were consistently lower than other
SVOCs (e.g., PAHS) that have been sdlected as COPC. Findly, because many of the
SVOCsidentified by Lioy arerardly considered in environmenta sampling studies, we
have no knowledge whether the measured levels are consistent with background
concentrations in urban settings or if the levels are unusudly high.

# Uncertainty in deriving settled dust screening values. As described in the response
to COPC #3 and detailed in Appendix D of the find COPC document, derivation of
settled dust screening values required multiple assumptions in estimating exposure to
surfaces, which add uncertainty to our anadysis. For example, factors affecting surface
loading and transfers to skin have not been well studied and are likely to be highly
variable (e.g., characterigtics of different surfaces, activities patterns related to surface
contact, and surface cleaning techniques and frequency). As aresult, limited data were
available for many of the input parameters used to estimate dose from exposure to
residues on surfaces. However, condgstent with generd human hedlth risk assessment
practice, every effort was made to select exposure input parameters that would define a
reasonable maximum exposure and produce protective screening values. For the most
part, upper-bound exposure estimates were used whenever available. Overal, we fed
the process represents a reasonably protective approach.

Comment COPC #5:

The document should “include a Spreadsheet or sample calculations to document how the
screening values were caculated.”



Response:

The find COPC document has been revised to present the results of the step-by-step screening
process used in this assessment. The equations used in devel oping the screening vaues for bulk
and settled dust are included, with al assumptions clearly stated. Sample caculations are now
provided to illustrate the derivation process.

Comment COPC #6:

“COPC sdection should primarily be based on a risk-based screening approach for settled
dust and air pathways that uses exposure parameters gppropriate for children and reflects
toxicity endpoints relevant to children’s hedth. The pand suggested three exposure scenarios:
including achild a home for a 1-year exposure duration, an adult at home for a 30-year
exposure duration (time-weighted average 6 years of child exposure parameters and 24 years
of adult exposure parameters), and an adult at work for a 25-year exposure duration.”

Response:

The authors agree that COPC selection should be based on a risk-based screening approach
for the settled dust and air pathways and adjusted the process accordingly. The revised COPC
selection process evauates a chronic residentia exposure scenario, considering both child and
adult exposures. We did not, however, specificadly evaluate exposures to a child at home for 1
year or to adult workers for the following reasons:

# The tiered approach in the originad COPC document was designed to evaluate sub-
chronic exposure (i.e., 1 year). That gpproach has been replaced in the find COPC
document to consider chronic exposures only. The incorporation of child-specific
exposure parameters in the chronic (i.e., 30 year) exposure scenario, as recommended
by the peer reviewers, will be protective of sub-chronic exposure to more highly-
exposed child receptors.

# A worker exposure scenario was not adopted due to the residentia nature of the clean-
up program. However, screening vaues developed for the residential exposure
scenario are considered to be adequately protective of workers.

Consigtent with peer reviewer recommendations, child exposure cong derations now factor into
our COPC sdlection process. The methodol ogies used to develop WTC screening values
account for differences between adults and children with respect to exposure factors (e.g.,
body weight, intake rates, mouthing behaviors). For bulk dust, the chronic residentia exposure
scenario istime-weighted to include 6 years of child exposure and 24 years of adult exposure
for screening carcinogens. A child soil ingestion scenario serves as the basis for non-cancer
screening vaues. For the evauation of residues on indoor surfaces, we considered continuous
age-specific exposure parameters from age 1 through 31 for carcinogens and 1 through 6 for
non-carcinogens.

Peer reviewers also noted that, idedlly, the process needs to consider the critical exposure
periods and toxicity endpoints relevant to children’s hedlth. Peer reviewers acknowledged,
however, and we agree that development of additiona toxicity criteriafor children to support
this COPC sdlection process is beyond the scope of this effort. Our screening process did
consider, however, toxicity endpoints relevant to children’s hedth where available (e.g., lead).
As dated earlier, the critica studies and endpoints used in developing IRIS and dternate
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toxicity vaues served as the basis for our screening vaues. Currently, most consensus toxicity
values are based on the evaluation of adult exposures, not early-life exposures, though EPA
does factor in relevant information on reproductive and developmenta endpoints (or the lack
thereof) when deriving toxicity vaues.

It should be noted that research eval uating the significance of early-life exposures to toxic
chemicasis ongoing by EPA and others. For example, EPA recently released draft guidance
for assessing cancer susceptibility from early-life exposure to carcinogens (EPA 2003).
Because most current cancer dope factors do not account for susceptibility differences with
respect to early life tages, agency scientists are exploring the possibility of applying additiond
uncertainty factors when evauating childhood carcinogenic risks to some (e.g., mutagenic)
carcinogens. Much of the impetus for such an approach is the growing knowledge and
understanding of how a particular carcinogen exertsits effect (i.e., its mode of action) and how
aparticular mode of action may increase the risk of tumor response if exposure occurs during
early-life sages.

In the meantime, we acknowledge that the current gpproach of applying existing toxicity criteria
to al age groups introduces some uncertainty to the evauation biased toward an
underestimation of risk. Nevertheless, the overal conservative assumptions built into standard
risk assessment methodology used in the COPC sdlection process offer a hedth protective
screen. As pointed out by one peer reviewer, “it would be hard to imagine amore conservative
gpproach than applying Appendix D [settled dust screening vaues] with childhood parameters
as a COPC screening process,” which isthe fina approach that we used.

Comment COPC #7:

“The pand recognized that once risk-based screening criteria based on dust have been
developed, the list of COPC could potentialy change. In addition, the pand observed that
additiona sources of relevant data discussed during the meeting suggest that contaminants
which should be further evaluated to determine whether they should be listed as COPC include
phthaates, arsenic, beryllium, polybrominated diphenyl ethers, and polybrominated
dibenzofurans, aswell as other potential COPC identified in the public observer comments.”

Response:

The inclusion of risk-based screening criteriafor the dust pathway and consideration of data
sets made available subsequent to the release of the draft COPC document did not change the
find ligt of COPC. We examined the contaminants noted by peer reviewers with consderation
to factors applied to dl candidate contaminants. The specified contaminants were not included
as COPC for the following reasons:

< Phthalates. Phthaates were sampled for and detected in alimited number of bulk dust
samples. Phthalates for which toxicity criteriaare available (e.g., benzyl butyl phthaate,
big 2-ethylhexyl phthalate], diethylphthaate, di-n-octylphthaate) were detected at
levels orders of magnitude lower than respective screening vaues providing judtification
for their excluson as COPC. Phthlates for which no toxicity criteria are available were
reported at comparably low concentrations.
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B.

Arsenic. Arsenic levels have been measured in 17 bulk dust samples and in 215 settled
dust samples, but never detected a concentrations or loadings greater than
corresponding health-based screening values. Arsenic has been detected in 64 out of
738 (9%) ambient air samples. Half of these detections exceeded health-based
screening vaues, but generdly fal within the range of arsenic levels reported in urban
Settings, based on our review of national and regiond background data (ATSDR
2000). Because arsenic has not been detected at levels of potential heath concernin
dust samples and detected levelsin ambient air are consstent with urban background, it
has not been selected as a COPC. Note, however, as part of the WTC Clean-up
Program, EPA will continue to analyze indoor dust samples for non-COPC metals,
including arsenic.

Beryllium. Beryllium was detected infrequently and a low concentrations. Beryllium
was detected in only 0.1% of 738 ambient air samples and in none of the 215 settled
dust samples. It was detected in 17 out of 28 bulk dust samples, but the maximum
reported concentration (3.754 mg/kg) was considerably lower than the screening value
(150 mg/kg).

Polybrominated diphenyl ethers (PBDES). Dueto the use of PBDEs as aflame
retardant in building materials and textiles, it is reasonable to congder this class of
compounds as a possible WTC-related contaminant. Lioy et d. (2002) sampled for
PBDEsin bulk dust. Though available results represent three samples only, PBDES
were detected a concentrations below the bulk dust screening vaue (150 mg/kg),
which is based on the RfD for pentabromodiphenyl ether. The highest tota
concentration of PBDES across available samples was 3.3 mg/kg.

Polybrominated dibenzo-p-dioxins and dibenzofurans (PBDDS/PBDFs). Based on
the presence of phthaates and PBDES (albeit at relatively low concentrations), one

peer reviewer suggested that PBDFs be considered or at |east mentioned in the COPC
document. No sampling results are available for PBDDs/PBDFs, nor do toxicity criteria
exig for this class of compounds. Therefore, interpretation of data, if they wereto exig,
would be highly uncertain. We do know that this group of contaminants is more or less
sgmilar to the chlorinated dioxins and dibenzofurans (dioxins) in their perastence and
toxicity (WHO 1998), which have been retained as a COPC.

Responsesto Comments on Setting Health-Based Benchmarks

The peer reviewers made nine conclusions and recommendations related to how the COPC Committee
proposed setting health-based benchmarks in the draft COPC document. These are presented on
pages 32—33 of the peer review report, and are reproduced below. Each conclusion and
recommendation is followed immediatdy by the Committeg s response to the commen.

Comment BENCH #1.:

“The rationde and purpose of each tier should be more fully described in the document.
Specificaly, the document should describe the gpplication for each tier and indicate how the
benchmarks for that tier are constructed to fulfill the intended application. This recommendation
particularly appliesto the Tier |1 criteria. In addition, the document needs to more clearly
describe the ‘ aggressive cleaning’ versus *diligent cleaning’ that are used to define Tier |
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compared with Tier 11 benchmarks and show a differencein risk would result from using these
two different cleaning approaches.”

Response:

A tiered approach for health-based benchmarks was initially intended to address sub-chronic,
aswell as chronic, exposures associated with the WTC collapse. At the time the draft COPC
document was initialy concelved (March 2002), it was 6 months post-disaster and the
assessment of sub-chronic exposure was till a significant concern. However, the devel opment
of hedth-based benchmarks (tiered, or otherwise) were not specificaly intended to address the
methods or intensity of cleaning protocols associated with the WTC Clean-up Program. These
engineering issues were evauated in a separate sudy (The WTC Residentid Cleaning
Confirmation Study) (EPA 2003a). The inclusion of cleaning methods associated with each
benchmark was more intended for illugtrative purposes rather than as particular
recommendations for cleaning. The authors regret the incluson of cleaning methodsin this
context asit directs attention away from the primary purpose of the document (i.e., to identify
COPC and st hedlth-based benchmarks). The find COPC document will not include any
recommendations on cleaning methods.

As previoudy mentioned, the tiered gpproach was origindly intended to address multiple
exposure scenarios. The WTC Clean-up Program that was put in place focused on long-term
protectiveness from residua contamination in resdentia dwellings. As such, the Tier 11
benchmark (equating to a 30 year exposure duration) was most applicable to this purpose.

Also noteworthy is that The WTC Clean-up Program was available to any resident regardless
of extent of resdua contamination in their dwelling. Since this program was not linked to a
particular leve of risk that might be represented by atiered benchmark approach, establishment
of multiple tiers was deemed of less utility than originaly congtrued. The Tier 111 benchmark
which has and continues to serve as a benchmark for long-term habitability of residentia
dwdling is therefore the primary focus in revising the COPC document.

The peer review pand articulated the benefit of atiered benchmark approach as potentialy
useful in the prioritization of clean-up actions/decisions. Since the decison was made to clean
without the need for pre-cleaning sampling to establish an unacceptable leve of risk, this
potentia benefit was not realized. Conversdly, the peer review panel aso expressed
apprehension over the lack of clarity in how the tiered benchmarks would inform the WTC
Clean-up Program. As per the meeting notes. “ Some pandlists considered whether the Tier |
and Tier |1 criteria should be removed from the existing document, leaving just asingle criterion
for each COPC equivaent to the respective Tier 111 criteria” Upon reviewing the entirety of the
peer review comments on this subject, the authors agree with the position of pand members as
quoted above. Accordingly, the find COPC document will contain only Tier 111 (i.e., long-term)
hedlth-based benchmarks.

Comment BENCH #2:

“In generd, the panel recommends using a risk-based approach to develop benchmarks for the
COPC, but indicated that when a benchmark is based on occupationa or existing
environmental standards, the document should clearly describe the underlying risk assessment
for the standard, and discuss how the scientific basis of the sandard is

relevant to the WTC situation. Also, it was suggested that the document specify a confidence
level in each benchmark developed.”
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Response:

The comment applies to benchmarks based on occupationa or existing environmenta
standards. The COPC document currently uses such standards to derive benchmarks for
fibrous glass, slicaand lead. Following are the responses to this comment for each of these
contaminants:

#

Fibrous glass. The fibrous glass benchmark is based on the American Conference of
Governmenta Indudtrid Hygienists (ACGIH) threshold limit value (TLV) of 1 f/cc
(ACGIH 2001). Fibrous glass was observed to be an upper respiratory tract and skin
irritant to workers in environments where air sampling indicated greater than 1 f/cc
fibers as measured by phase contrast microscopy (PCM) (ACGIH 2001; ATSDR
2002a). The ACGIH gandard is written with the intention of preventing thisirritant
effect. To the COPC Committeers knowledge, no quantitative risk assessment was
used to establish this standard. Little data exist to provide a threshold below which
fibrous glass would not be an airborne or contact irritant, especialy when considering
the effects on the generd public, which may include sengtive individuas.

Irritant effects are not the only hedlth effects possible from fibrous glass exposure.
Fibrous glass less than 3 micronsin diameter are respirable and available to enter and
deposit in the pulmonary regions of the lung (ACGIH 2001). Clearance of these fibers
from the lung will be determined by fiber solubility and length (ACGIH 2001; ATSDR
20024). Fibers cleared from the lung have less potentid to create long-term hedlth
effects. Although some anima studies have demondtrated both fibrotic and carcinogenic
potentia for glass and mineral wools (ACGIH 2001; ATSDR 2002a; IARC 1988),
more recent studies do not fully support this finding. Although the potentia for these
adverse hedlth effectsis not the scientific basis of the ACGIH TLV, it isbelieved the
resulting benchmark is adequately protective (see response to BENCH Comment 9). It
should be noted this benchmark islower than the proposed ATSDR chronic minimal
risk level (MRL) for refractory ceramic fibers (0.03 f/cc), which are considered more
toxic than the glass and mineral wools described in dust from both indoor and outdoor
dust around the WTC. Therefore, thereisfair confidence thislevel should be
protective.

Lead. The COPC Committee identified an applicable and relevant existing standard to
set a hedlth benchmark for lead in interior dust. The Residential Lead-Based Paint
Hazard Reduction Act (Title X) Find Rule (40 CFR, Part 745, 1/5/01) established
uniform nationa standards for lead in interior dust. Thus, both EPA and the United
States Department of Housing and Urban Development (HUD) have set a dust
standard for lead of 40 nyft? for floors (including carpeted floors) and 250 nyft? for
interior window silIs. To support the development of a dust standard EPA performed an
andysis of the Rochester Lead-in-Dust Study (HUD, 1995). At 40 nyft? amultimedia
andysis shows a 5.3% probability that a child's blood lead level would exceed 10
no/dl. Thus, this standard meets the criteria established by EPA (i.e., 95% probability
to be below 10 ny/dl) (EPA 1994a) for managing environmenta |lead hazards.
However, the COPC Committee opted to set the benchmark at the more stringent
HUD screening leve of 25 nyft2.

Slica. The crygtdline silica benchmark presented in the draft COPC document was

based on the OSHA Permissible Exposure Limit (PEL) for “dust containing quartz.”
This standard varies with the crysdline silica content of the dust and gpplies to dust
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samples which may contain aslittle as 1% cryddline slica. Because this sandard isfor
respirable dust, and varies by crysdline slica content, different conditions would yield
different Sandards viewed either astota dust or effective Slica concentration. For
exarrTane, in the case where the dust is 100% crystaline slica, the standard is 100
zg/n?. In contragt, in the case where adust is 1% crystdline silica, the PEL is 3.3
mg/n? for respirable dust containing crystaline silica. Because only 1% of thistotal dust
is crystdline slica, the effective crystdline silica concentration in this caseis 33 - g/n?.
This OSHA standard is based on the 1969 ACGIH TLV vaue, adopted by OSHA in
1971. Subsequent follow-up to the origind occupational cohorts on which this stlandard
was based and other cohorts studied show mixed results. Some studies uphold the
standard and others show a need to lower it. OSHA is considering a change. Because
of the complicated nature of the data and sampling issues, OSHA has not yet decided
on anew standard. And until such time, the PEL stands in effect.

However, both the ACGIH and Nationa Institute of Occupationa Safety and Hedlth
(NIOSH) have examined the data and have lowered their recommended exposure
limitsto 50 - g/m?. Thisis based upon concern that there appears to be more silicosisin
exposed cohorts than was recognized by the older recommendation. A recent review
by NIOSH of their recommended exposure limit (REL) indicates that adverse hedlth
effects may be observed in workers exposed at or below the current REL (NIOSH
2002). However, technica concerns regarding the ability to reliably measure respirable
crystdline sllicain the workplace below the REL (see response to BENCH #9) prevent
NIOSH from lowering their REL at thistime (NIOSH 2002). Although not the
quantitative basis for the current REL, NIOSH reviewed severd hedth effects
associated with chronic exposure to crystdline silicain the workplace including:
dlicogs, lung cancer, emphysema and chronic obstructive pulmonary disease. A
threshold for these hedlth effects has not been defined athough some andyses do
provide exposure response relationships and suggest apoint of departure for
observable hedth effects. Cumulative exposure, peak exposure, duration of exposure
and latency time have dl been positively related to adverse pulmonary hedth effects. In
light of these consderations, the benchmark for silicais now being based on the
NIOSH REL. (See the response to BENCH #9 for additiona information on the
derivation of the silica benchmark from the REL .)

Comment BENCH #3:

“For defining the different tiers, the panel recommended that Tier | benchmarks be based on a
1-year exposure, child exposure parameters, and where available, child-specific toxicologica
endpoints. The panel recommended that Tier 111 benchmarks be based on a 30-year exposure,
where 6 years are based on child exposure parameters and 24 years are based on adult
exposure parameters.”

Response:

Asdiscussed in our response to BENCH #1, the Tier 111 benchmark which has and continues
to serve as a benchmark for long-term habitability of aresdentid dwelling, will be the focus of
the revised COPC document. Benchmark criteria have been devel oped therefore to evaluate
chronic (30-year) exposures only, with consideration of childhood exposure within that time
frame. For the evauation of resdues on indoor surfaces, we factored in continuous age-specific
exposure parameters from age 1 through 31. Appendix D in the find COPC document details
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the approach and exposure parameters used in deriving benchmark criteriafor long-term
EXPOSUres.

Child-specific toxicologica criteriawere consdered where available (e.g., lead). As described
in the responses to COPC #6, EPA’s IRIS database served as the primary source for toxicity
criteriamost of which are based on anima and human data looking at adult exposures. The find
COPC document will note this factor as an additiond uncertainty in the process. However, we
fed that the gpproach used relied on the best available science and risk assessment

methodol ogies and enabled the generation of reasonably protective benchmark criteria. As
dated earlier, development of child-specific toxicity criteriafor screening COPC and setting
hedlth-based benchmarks is beyond the scope of this project.

Comment BENCH #4:

“Panel members disagreed with the rationde provided in the document for using an upper level
excess lifetime cancer risk level of 1 x 10 in caculaing the benchmarks for each tier. The
pand noted that the sampling and andysis limitations described in the document for asbestos
that limit the risk evaluation to a1 x 10 risk level could be easily overcome and lower risk
levels could be achieved for other COPC. The panel did not address specifically the risk
management decision of whether using a1 x 10* versusarisk level of 1 x 10° or 1 x 10°
would be most appropriate.”

Response:

Theleve of 10* lifetime risk was chosen on the basis of practical sampling limitations particular
for asbestos. The level specified by the document, 0.0009 fibers/cc, is near the practica
detection level given the large scope of the WTC Clean-up Program. The reviewers suggested
that a somewhat lower risk, perhaps as low as 10, might be achieved by compositing multiple
samples. Measuring to arisk level of 10° requires 100 times more air volume per sample.

The detection limit for a sample varies based on the volume of ar which passes through the
filter, and/or by the number of grids (i.e., ared) on thefilter read by the microscopis.
Resources, both human and financid, prohibited the andyss of additiond filter grids as a means
of lowering detection limits. Still, lower detection limits could be achieved by higher volumes of
air. However, in order to lower the detection limit 10 fold (to target a 10° risk instead of 10
risk) 10 times the air would need to be drawn through the filter. So a sample would run for 80
hoursingtead of 8, assuming the volumetric flow reate (dready at the high end of the
recommended range) of the sample remains congtant. Similarly, arisk level of 10° would
require asampling time of 800 hours. In addition to the logigtical problems of running apump in
someone’ s home for such an extended time, there are additiond technical concerns.

In urban atmospheres, there are many substances in the air other than asbestos fibers, which
interfere with detection of asbestos in ways that increase with the volume of air sampled.
Asbestos is unlike chemica species anayss where samples might be combined. Non-fibrous
dust and other generd particulate matter collect on thefilter dong with any asbestosfibers. This
dust obscures fibers, and because asbestos fibers are counted manudly on a known surface
area of filter, thislimits the detectable level of asbestos. The authors acknowledge that
running multiple pumps concurrently, in theory, might mitigete overloading potentiad and reduce
total sample time. The WTC Clean-up Program was set up such that every roomin a
resdentid dwelling (with aminimum of three samples) would need to meet the dlearance criteria
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before the residence was deemed effectively cleaned. Given that more than 6,000 individua
resdences sgned up for the cleaning test only program, the praspect of running multiple pumps
to obtain a single sample was determined to be beyond practica implementation. Additiona
discussion in support of a10* risk level for asbestos and other carcinogenic COPC is
presented in Appendix C of the find COPC document.

Comment BENCH #5:

“The pand recommended that for some COPC, the authors should develop benchmarks for
contaminants on hard surfaces and benchmarks for contaminants on soft surfaces, instead of
just developing a single benchmark for contaminantsin settled dust. The panel noted that,
athough there are limited data available in order to recommend soft-surface benchmarks, some
methods for this have been devel oped to address exposure to pesticides. These methods could
be applied to the WTC situation. The panel recommended that for each COPC, the document
clearly andyze the chemica properties and the potentia exposure pathways to that contaminant
before determining whether an air, hard-surface, or soft-surface benchmark is needed.”

Response:

The committee generdly agrees with this comment and has modified the assessment procedures
to explicitly consider differences in exposure to soft and hard surfaces. The revised procedure
has been adopted from EPA’ s pesticide guidance (as suggested in the comment) and treets the
surfaces differently in terms of degree of particle transfer to skin and contact time. The
comment dso implies that the clearance criteriafor the two surfaces may differ. The assessment
procedure assumes a residence has both soft and hard surfaces and the total exposure results
from contact with both surfaces. For the sake of smplicity, the committee decided to set equa
criteriafor the two surfaces. Also as suggested in the comment, this procedureis gpplied on a
chemica-by-chemica basis and considers chemica properties such as derma absorption.

It should be understood, however, that the procedures for estimating exposure to surfaces is
highly uncertain. The factors affecting surface loading and trandfers to skin have not been well
gudied and are likely to be highly variable. These include:

< Surface characterigtics affecting deposition and remova (e.g., porosity, roughness,
datic charge)

< Activity patterns related to surface contact.

< Surface cleaning techniques and frequency.

These uncertainties are highlighted in the find COPC document, both in the newly included
section on uncertainties and limitations and in Appendix D.

Comment BENCH #6:

“The pand suggested that the document more clearly describe how mixture toxicology is being
considered in developing benchmarks.”

Response:
Benchmark criteria were developed on a contaminant-by-contaminant basis. The fina COPC

document will explain why this gpproach was taken and is considered hedlth protective, as
summarized below.
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The COPC Committee clearly recognizes that the residents in Lower Manhattan are not
exposed to environmenta contaminants Sngularly, but instead to combinations of chemica and
physica agents. Development of benchmarks, however, was driven by a combined
consderation of individuad COPC-specific toxicity, background levels, and practicdities and
limitations related to sampling. Mixture toxicology was not factored into the derivation process
because little or no quantitative dose-response data exist regarding specific interactions across
the WTC COPC (ashestos, dioxins, lead, PAHS, fibrous glass, and crystalline silica).

We fed the contaminant-specific gpproach is hedth protective for the following reasons.

#

The process for developing benchmarks based on non-cancer effects sets
concentrations well below observed effect levels and generally at or near no-observed-
adverse-effect levels (NOAELS). Presumably, exposures to one or multiple substances
below or near the NOAEL will not result in adverse effects (EPA 2000b).

The likelihood of interactions are increased if substances behave smilarly
toxicologicaly. We therefore quditatively examined the toxicology of individua COPC
to review what is known about target organ toxicity, mode of action, and any
documented chemicdl interactions among WTC COPC. Review of EPA’stoxicologica
reviews (including the 2000 dioxin reassessment) and ATSDR’stoxicologica profiles
reveded the following:

<

Target organs and critica effects resulting from ingestion and dermal exposures
generdly differ acrossindividua COPC, though asbestos, lead, dioxins, and
PAHs are dl consdered potentid human carcinogens viathe ingestion route.
Each of these contaminants can affect awide range of biologica systems, but
eaech generdly exertsits effects via different mechanisms.

At high concentrations, inhaation exposure to severa of the COPC (asbestos,
fibrous glass, and crystalline silica), aswell asthe smdl particulate matter
released during the WTC disagter, has been shown to result in point of contact
toxicity to the lung. Specific lung effects vary across these substances, ranging
from acute irritant effects produced by fibrous glass to cancers of the lung
associated with asbestos. Again, dthough uncertainty exists due to the limited
study of chemical mixtures, exposures to COPC at or below benchmark
concentrations—which are set a levels significantly lower than observable
effect levels—would not be expected to produce effects individudly or in
combingtion.

INote that combined effects within dioxin and PAH mixtures were accounted for in the devel opment of
benchmarks using toxic equivalency (TEQ) approaches that account for the relative potency of the components of
these complex mixtures. Toxicity equivalent factors used in this approach are based on our understanding of the
most toxic component of each mixture (i.e., 2,3,7,8-TCDD for dioxins and benzo(a)pyrene for PAHS).

One EPA study looking at acute airway effectsin mice exposed to WTC fine particulate matter (2.5 microns)
provides some insights to the magnitude of total dust exposures leading to observable effects. This study revealed
that components of WTC dust promotes respiratory inflammation at “high” doses only (EPA 2002). This study does
not evaluate the effects of long-term or repeated exposures to lower levels of WTC dust and is not directly useful in
the development of benchmarks.
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Comment BENCH #7:

“For the air benchmark for lead, the panel recommended incorporating loca exposure loading
datainto the [IEUBK modd.”

Response:

The draft COPC document utilized average background concentrations for multi-media sources
of lead based on nationa data for lead in drinking water, diet, soil and indoor dust as input
parameters for the IEUBK Lead Modd. As per the peer review recommendations, local data
was researched for site-specific input parameters. The discussion below details the source,
andysis and application of these data.

EPA developed the Integrated Exposure Uptake Biokinetic (IEUBK) Lead Mode (EPA
1994) to evduate multimedialead exposure to children in resdentia settings. EPA established
agod of ataining a 95% probability that blood lead levelsin children be less than 10 pg/di
(EPA 19944a). To meet the aforementioned goal, The IEUBK Lead Modd was run using
multimedia input parameters that are gpplicable to the resdentid community in Lower
Manhattan. The following discusson details the bass for individua input parameters.

Lead in Drinking Water - The source of NY C' s drinking water (the Catskill/Delaware and
Croton systems) is remarkably low in lead. The average lead concentration is 1 pg/l in the
Catskill/Delawvare system and <1 pg/l in the Croton system (NY CDEP - Drinking Water
Quality Test Results, 2001 - see www.nyc.gov/dep). However, the concentration of lead in tap
water can be increased by lead containing components (pipes, solder) of abuilding’'s
digtribution system. Consequently, the Safe Drinking Water Act “Lead and Copper Rule’
(Federd Regigter, June 7, 1991) requires large water systems to monitor led concentration at
the tap. If more than 10% of the samples exceed the federd “Action Level” of 15 pg/l,
corrective steps (e.g., source trestment, corrosion control) must be carried out. The IEUBK
Lead Modd isintended to run with input values that represent the average lead concentration in
the environmental media of interest. As reported by NY CDEP, 2001, the median lead
concentration from atota of 107 samples obtained a the tap was 3 pg/l. 1t should be noted that
these samples represent a high bias in that they were obtained from homes where thereis
reason to believe that lead service lines exist. The median lead concentration in tap water city-
wideis likely to be lower. However, for the purpose of this site-specific application of the
IEUBK Lead Modd, avaue of 3 ug/l is used as a conservative central tendency estimate of
lead in tap water.

Leadin Diet - No data could be located rlating to the lead content in food items for residents
living in Lower Manhattan. Since there is very little home gardening taking place in this
community it was deemed gppropriate to use data that reflects nationa trends for commercialy
available food items. EPA recently evauated dietary lead content in children in support of
revisng default input parameters for the IEUBK Lead Mode (EPA 2002). Lead resduesin
food were obtained from the Food and Drug Adminigtration’s (FDA’s) Tota Dietary Survey.
Food consumption trends were obtained from the National Hedlth and Nutrition Examination
Survey (NHANES) . The average lead content in the diet of children 0 - 7 yearsold is 2.8
pg/day. Consequently, the input value of 2.8 ug/day was employed as the estimate of average
daly lead intake from diet.
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Lead in Soil - Numerous studies have been conducted to evauate soil and street dust lead
concentrationsin New Y ork City (NY CDOHMH, 2003). In the studies reviewed, soil/dust
samples were taken by avariety of methods over along period of time (1924 - 1993).
Summary satistics were compiled by the NY CDOHMH based on whether the studies
assessed known lead sources or background conditions. Ruling out studies on specific sources
such as bridges, a median soil lead concentration of 200 ppm and street dust lead concentration
of 895 ppm was reported. Data are lacking with regard to the relative contribution of street
dudt to achild’sdally “soil” intake. Given this uncertainty, the median vaues of soil and dust
were averaged to provide a composite soil/dust concentration of 548 ppm. This value was used
as the soil lead concentration in the site-specific application of the [IEUBK Lead Modé

Lead in Indoor Dust - Although there exists a substantia amount of lead “load” data(i.e,
mass per unit area - typically recorded in units of micrograms per square foot as per HUD
reporting requirements) as a measure of lead contamination in resdentia dwellings, the IEUBK
Lead Modd requires lead concentration in settled dust to be reported in terms of concentration
(i.e., mass per unit mass - typically recorded as parts per million). The WTC Background
Study reported lead in house dust both in terms of lead load (ug/ft?) and concentration (ppm)
athough more limited sampling was obtained of lead concentration (ppm) measurements.
Nonethel ess, because these data were specificaly intended the assess background conditionsin
Lower Manhattan, they were used in the Site-specific application of the [IEUBK Modd. The
mean concentration of lead in settled dust in the WTC Background Study was 126 ppm (EPA
2003a). Consequently, this was the value used for lead in indoor dust for the Ste-specific
gpplication of the [IEUBK Lead Moddl.

Site specific application of the IEUBK resulted in areduction of the lead benchmark for indoor
air form 1 pg/n?® to 0.7 pg/m?. See Appendix E of the find COPC document for datainput
Spreadsheets and graphic display of modd results.

Comment BENCH #8:

“The pane did not endorse the asbestos settled dust benchmark because the only relevant
exposure pathway for asbestosis inhaation and K-factor methodology is, at thistime,
inadequate for predicting inhalation exposure from asbestos surface |oading measurement.
However, the panel did note that settled asbestos is a potential source of arborne asbestos if
disturbed or not remediated.”

Response:

The comment addresses the use of K-factorsin the draft COPC document to derive Tier |
benchmarks for asbestos and fibrous glass in settled dust. As our response to comment
BENCH #1 indicates, we are now assigning one health-based benchmark to each COPC,
rather than using three tiers of benchmarks for each contaminant. As per the peer review
recommendations, the benchmarks for asbestos and fibrous glass in the find COPC
document have been developed only for indoor air, and reflect an environmentd risk-based
paradigm and modified occupationa standards, respectively. None of the benchmarksin the
fina COPC document are based on the K-factor methodology. The COPC Committee agrees
with observations made by members of the peer review pane that due to the numerous factors
that influence the relationship between fiber concentration in settled dust and indoor air,
including surface porosity, activity patterns, air exchange rates and interior volume, benchmarks
for asbestos and fibrous glass in settled dust should be omitted. Our responses to comments
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BENCH #2 and BENCH #9 further discuss the rationale behind the final sat of hedth-based
benchmarks.

Comment BENCH #9:

“For setting benchmarks based on occupational standards, duration-based adjustment factors
should be used that weigh chemica-specific issues. Specificdly, the panel suggested that a
duration adjustment of 4.2 istypica to extrapolate from occupationd to environmenta
exposure, and that additional adjustments of 10 or 100 (for atota factor of 42 or 420) may be
needed to address the underlying, chemical-specific biologica factors (toxicokinetics and
toxicodynamics).”

Response:

The comment applies to benchmarks based on occupationa standards. The draft COPC
document used such standards to derive benchmarks for fibrous glass and silica. Our
responses to this comment for these two COPC follow:

#

Fibrous glass. Althoughthe TLV is based on irritant effects the resulting benchmark of
0.01 f/cc is believed to be protective for chronic residential exposure for glass and
minera wool. In developing the three tiered gpproach initidly designed to prioritize and
define the leve of response needed in different environments surrounding the WTC
area, the committee worked from the existing TLV. Anything above the TLV was not
considered acceptable for resdentid use. The TLV was adjusted by afactor of ten for
each Tier reaulting in atotd adjustment of 100 for the Tier 111 level. The committee did
not specificaly gpportion this adjustment as a duration adjustment or an adjustment for
gpplication to a non-worker population. Although thistotal adjustment of 100 could be
considered to cover the 4.2 duration adjustment, and an adjustment above that for
gpplication to non-worker population, there is consderable variation in how this second
adjustment may be set. The Peer review committee itself recommends a range between
10 and 100 resulting in atotal adjustment between 42 and 420. The question is not o
much can we assign a specific number for the adjustment which is accurate, but rather
is the resulting standard protective.

Fibrous glass lessthan 3 microns in diameter are respirable and available to enter and
deposit in the pulmonary regions of the lung (ACGIH 2001). Clearance of these fibers
from the lung will be determined by fiber solubility and length (ACGIH 2001; ATSDR
20024). Fibers cleared from the lung have less potentid to create long-term hedlth
effects. Less soluble materids have alonger resdence time in the lung and therefore
have a greater potentia to contribute to tissue damage or maignant disease. Within
gynthetic vitreous fiber (SVF) types, glass fibers and dag wool are considered the most
soluble, and therefore least toxic. Minera woal isless soluble than glass wool. The
fibers observed in indoor and outdoor dust samples from the WTC area contained
glasswool and minerd wool, both of which have lower biopersstence than other forms
of synthetic vitreous fibers.

Although some anima studies have demonstrated both fibrotic and carcinogenic potentia for
glass and mineral wools (ACGIH 2001; ATSDR 2002a; IARC 1988), more recent studies do
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not fully support this finding.? Epidemiologic studies on workers exposed to fibrous glass do not
provide congstent evidence of pulmonary effects, dthough some effects were noted (ATSDR
2002a; Bonn et d. 1993). Similarly, when assessing deaths due to lung cancer in workers
exposed to glass wool, studies do not provide strong evidence for increased risk of cancer
deaths attributable to the glass wool exposure.

The carcinogenic potentid of fiberglass has been reviewed by severd agencies. The
IARC origindly classified both glass and mineral wools as Group 2B carcinogens,
possibly carcinogenic to humans, based on anima studies (IARC 1987). Similarly these
materias were classfied as carcinogens by the Nationa Toxicology Program and the
American Conference of Governmenta Industrid Hygienists (ACGIH 2001; NTP
2001). However areview of the carcinogenic potentia of these fibersby IARC in
2001, which takes into account updated human studies, anima inhaation sudies, and
mechanigtic sudies, recommends a change in this classfication. The IARC has
announced that the recent monograph designates both glass and minerd wool as Group
3, unclassifigble as to carcinogenicity in humans, because of inadequate evidence of
carcinogenicity in humans and the rdatively low biopersstence of the materids.

In contragt, the less soluble, and more biopersistent refractory ceramic fibers, are ill
consdered potentialy carcinogenic and are believed to more toxic than glass and
minera wools. A recent review of the toxicity of synthetic vitreousfibersby ATSDR
proposes aMinima Risk Leve for chronic exposure of 0.03 f/cc for these refractory
ceramic fibers (ATSDR 2002b). Although ATSDR did not set MRLs for glass and
minerd wooals, it notes that “insulation wools are markedly less durable and less potent
than refractory ceramic fibers.” Therefore the benchmark of 0.01 f/cc for glass and
minera wools, which islower, should be considered protective.

# Slica. In response to other peer review comments on this document, as well asthe
current stage of clean-up and assessment projects ongoing in Lower Manhattan, it has
been decided to remove the tiered approach provided to screen and prioritize clean-up
and response efforts. Therefore the only benchmark needed for crystdline slicais that
which would be protective for the genera public in a chronic exposure scenario. No
threshold has been established and it is possible health effects occur below the NIOSH
REL of 50 :¢g/m3. Although duration adjustments and uncertainty factors can be
gpplied to this REL to develop a benchmark for residentid exposure, the resulting level
would bewdl below practica sampling limits. Therefore this committee is
recommending a benchmark of 5 : g/m?, which isthe lowest amount that can be rliably
reported in a reasonable sampling time.

Thelevd of this benchmark is technicaly limited by sampling condraints, including time
and weight loading. It is based upon a reporting limit of 10 micrograms of crysdline
slicawith no more than about 3 milligrams of totd dust on a singlefilter. (A reporting
limit is the smdlest amount of a substance for which a quantitative vaue can be

2Early studies often relied upon injection and implantation studies, which may not accurately predict a
pulmonary response from inhal ation exposures. A review of inhalation studies indicates that glass wool did not
cause pulmonary fibrosis or lung cancer in these animal studies (Bonn et al. 1993). A recent study by Hesterberg
indicates no increase in pulmonary fibrosis or lung cancer even at doses of 222 f/cc, although cancer incidencein
control animals was considered high.
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determined.) More than about 3 milligrams of dust on the filter will decrease andytica
sengtivity. Collection of 2 cubic meters of air over about 20 hours for a Dorr-Oliver
cycloneat 1.7 L/min or about 13.3 hours usng an SKC cyclone at 2.5 L/min will

provide sufficient sendtivity to measure 5 ng/m?® crystaline silica so long as the total dust

weight on the filter does not exceed about 3 milligrams (an airborne dust concentration
of 1.5 mg/n). Using either the nylon Dorr-Oliver or SKC Aluminum Cyclones, the
following limits are possible

Sampling Equipment Duration of sampling Volume of ar Effective reporting limit
(Size sHection (m?) (ng/n?)
cyclones)

Dorr-Oliver (OSHA) 6 hours (360 min) 0.61 16.3
al.7 L/min 8 hours (480 min) 0.81 12.3
10 hours (600 min) 1.02 9.8
19.6 hours (1176 min) 2.0 5.0
SKC Aluminum 6 hours (360 min) 0.9 112
(NIOSH) at 2.5 8 hours (480 min) 1.20 8.4
L/min 10 hours (600 min) 15 6.7
13.3 hours (800min) 2.0 5.0
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